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Abstract
Background: This study investigated the role of a negative FAST in the diagnostic and therapeutic
algorithm of multiply injured patients with liver or splenic lesions.
Methods: A retrospective analysis of 226 multiply injured patients with liver or splenic lesions
treated at Bern University Hospital, Switzerland.
Results: FAST failed to detect free fluid or organ lesions in 45 of 226 patients with spleen or liver
injuries (sensitivity 80.1%). Overall specificity was 99.5%. The positive and negative predictive
values were 99.4% and 83.3%. The overall likelihood ratios for a positive and negative FAST were
160.2 and 0.2. Grade III-V organ lesions were detected more frequently than grade I and II lesions.
Without the additional diagnostic accuracy of a CT scan, the mean ISS of the FAST-false-negative
patients would be significantly underestimated and 7 previously unsuspected intra-abdominal
injuries would have been missed.
Conclusion: FAST is an expedient tool for the primary assessment of polytraumatized patients to
rule out high grade intra-abdominal injuries. However, the low overall diagnostic sensitivity of FAST
may lead to underestimated injury patterns and delayed complications may occur. Hence, in
hemodynamically stable patients with abdominal trauma, an early CT scan should be considered
and one must be aware of the potential shortcomings of a "negative FAST".
Background
A fast diagnostic workup with high accuracy is an impor-
tant prerequisite for the successful management of
patients with multiple injuries [1]. The acronym "FAST"
(Focused Assessment with Sonography for Trauma) first
appeared in 1995 and the detailed technique was defined
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at the International Consensus Conference, 1997 as real-
time sonographic scanning for free fluid in 4 distinct
regions of the torso: the pericardial, perihepatic, peris-
plenic, and pelvic regions (2, 3). FAST has reached world-
wide importance through its incorporation into the
algorithms of Advanced Trauma Live Support® (ATLS®)
[2]. But, the role of FAST must be continuously reassessed
because, despite its high specificity, ultrasonography (US)
has a low sensitivity ranging from 40–80% for the detec-
tion of free fluid and particularly of organ lesions [3-6].
Furthermore, non-operative management of hemody-
namically stable patients with liver or splenic lesions has
become the standard of care [7,8]. This significant change
in the therapeutic algorithm and the poor diagnostic
power of FAST has led us to reconsider the clinical rele-
vance of our diagnostic effort [9].
The computed tomography (CT) scan of the abdomen is
currently considered the gold standard for detecting intra-
and retroperitoneal lesions in trauma patients [10-13].
According to ATLS®, an abdominal CT scan is indicated in
hemodynamic normal trauma patients with impaired
sensorium (brain injury, alcohol, drugs), and equivocal
abdominal findings [2].
However, trauma centers are equipped with dedicated CT
scanners to allow fast access to emergency patients, espe-
cially those with multiple injuries [14]. Scanning times of
8 minutes are realistic and first interpretation can be per-
formed 16 minutes after arrival of the patient in the exam-
ination room and 35 minutes after admission in the ED,
respectively [15]. In our trauma facility, an intravenous
contrast-enhanced multiple trauma CT scan (i.e. Head,
thorax, abdomen and pelvis) requires an average of 25
(range 13–49) minutes to complete [16].
The aim of the present study was to investigate the role of
FAST in the diagnostic algorithm in multiply injured
patients in a modern ED with immediate access to a CT
scanner. Therefore, we analysed the results of FAST in 226
multiply injured patients with liver or splenic lesions in
relationship to the grade of organ injury. Additionally, we
characterized the FAST-false-negative patients and deter-
mined the clinical consequences of a false-negative FAST.
Methods
The study was conducted at the Bern University Hospital,
Switzerland between January 2001 and July 2006. An
average of 286 (range, 204–344) multiple injured patients
are treated in our level I trauma centre during this time
each year [17].
Immediately after primary assessment of the patient by
the attending surgeon, a senior resident in radiology per-
forms bedside the FAST to detect free fluid (Hitachi® EUB-
6500). In hemodynamically stable patients with the his-
tory of a blunt or penetrating abdominal trauma,
impaired sensorium, and unclear abdominal clinical find-
ings, a contrast enhanced helical abdominal CT scan (Sie-
mens® Somatom Sensation 16) is conducted.
Hemodynamically stable patients with (1) a FAST exami-
nation on admission, and (2) a spleen or liver lesion doc-
umented by (3) an abdominal intravenous contrast
enhanced helical CT scan were included in this study. A
total of 226 patients fulfilled these three criteria.
In the first step, the original radiological reports of the
FAST and CT scans, and inpatient records were systemati-
cally reviewed. Data concerning the mechanism of injury
and accompanying extra- and intra abdominal injuries
were collected.
The injury severity score (ISS), according to Baker et al.,
was calculated and the Abbreviated-Injury-Scale (AIS)
grading for chest and neurological trauma was used
[18,19]. The scale devised by the Organ Injury Scaling
Committee of the American Association for the Surgery of
Trauma was used to grade injuries to the spleen, liver, and
kidney [20,21].
Free intra-abdominal fluid or liver and/or spleen lesions
detected by FAST were defined as FAST-positive. Free
intra-abdominal fluid or organ lesions detected by CT
scan, but not by FAST, were defined as FAST-false-nega-
tive.
The sensitivity and specificity of FAST was then calculated.
We further determined the diagnostic accuracy of FAST in
relationship to the severity of the organ lesions as
depicted by contrast enhanced helical CT scan according
to Mirvis et al [22,23].
Statistical calculations were performed using SigmaStat
1.0 (Jandel Scientific Corp., Germany). Means (ISS, age)
were compared using the Mann-Whitney test, and propor-
tions using the Chi-square and Fischer exact test. A value
of p < 0.05 was considered significant.
Results
Patient characteristics
A total of 164 male and 62 female multiply injured
patients with liver or spleen injuries were included in this
study. The mean age of the study cohort was 38 years (SD
± 15.0 years). The mean ISS was 17.8 (SD ± 6.9). A splenic
lesion was found in 98 patients (44%), a hepatic lesion in
87 patients (38%), and the combination of splenic and
hepatic lesions was found in 41 patients (18%).BMC Medical Imaging 2009, 9:3 http://www.biomedcentral.com/1471-2342/9/3
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Overall accuracy of FAST
In 45 of 226 patients with CT-confirmed spleen or liver
injuries, the initial FAST failed to detect free fluid or organ
lesions (sensitivity 80.1%). FAST showed free fluid with-
out confirmation in the CT examination in one patient
with a grade II liver contusion and a subcapsular
hematoma (specificity 99.5%). The overall positive and
negative predictive values were 99.4% and 83.3%, respec-
tively. The overall likelihood ratios for a positive and neg-
ative FAST were 160.2 and 0.2, respectively. Of 41 patients
with a combination of hepatic and splenic lesions, FAST
was false negative in 7 cases (sensitivity 82.9%). The diag-
nostic accuracy of FAST was identical for splenic and
hepatic injuries (Fisher exact test: p = n.s.).
FAST in correlation with the CT findings
Table 1 summarizes the accuracy of FAST in relationship
to the CT based grading of spleen or liver injuries. Grade
III-V lesions were more reliably identified by FAST then
grade I and II lesions (Fisher exact test: spleen: p = 0.0077,
liver: p = 0.0081). In 21 of 53 patients with grade I hepatic
or splenic lesions, FAST could not detect free fluid or any
organ lesion (sensitivity 60.4%). In grade II lesions, the
sensitivity was 78.6%, and in grade III lesions it was
88.6%. In 32 patients with grade IV and V spleen or liver
injuries, FAST could always detect either free fluid or
directly demonstrate the organ lesion (sensitivity 100%).
Of the 7 FAST-false-negative patients with a combination
of splenic and hepatic lesions, two had a grade III liver
injury in combination with a grade I spleen injury. The
five other patients had combinations of grade I and II
hepatic and splenic lesions.
4. Characteristics of the FAST-false-negative patients
The mean age of the FAST-false-negative patients was 42
years (SD ± 19.1 years) and 37 years (SD ± 19.0 years) in
the FAST-positive group (Mann-Whitney test: p = n.s.).
There was no difference in the gender ratio between these
two groups (Chi-square test: p = n.s.).
Table 2 shows the mechanisms of injury in the FAST-false-
negative patients. In summary, 32 of our 45 FAST-false-
negative patients had a traffic accident with either a high-
velocity or a low velocity mechanism with crush and pro-
longed rescue times, or bicycle accidents. A total of 9
patients suffered falls ≥ 2.5 m.
The ISS of the FAST-false-negative and FAST-positive
patients in relation to the injured organ (spleen or liver)
is shown in Table 3 (Mann-Whitney test: p = n.s.). The
over-all mean ISS of the FAST-false-negative patients was
17.6 (SD ± 10.0). Without the additional diagnostic ben-
efit of a CT scan, the mean ISS of these patients would
have been 13.0 (SD ± 10.1), which would significantly
underestimate the actual severity of their injuries (Mann-
Whitney test: p = 0.0095).
Additional and previously unsuspected intra-abdominal
injuries detected by CT scans in the FAST-false-negative
patients included: 2 renal contusions (grade II), 1 grade III
renal laceration, 2 hemorrhages of the suprarenal gland, 1
colonic perforation, and 1 retroperitoneal hematoma. Of
note, surgical intervention was only needed in the patient
with colonic perforation. The other incidental findings
could be treated conservatively.
Further extra-abdominal severe injuries in the 45 FAST-
false-negative patients included: 25 (56%) severe thoracic
injuries (AIS grade 3 and 4), 8 (18%) severe acute brain
injuries (AIS grade 3, 4 and 5), and 5 (11%) unstable pel-
vic fractures.
Discussion
This clinical study implies that the FAST examination at
the primary assessment fails to detect free fluid or organ
Table 1: The sensitivity of FAST in relation to the severity of a spleen or liver injury
Spleen lesion 
Grade
n = FAST false 
negative (n =)
%-FAST false 
negative
Sensitivity of 
FAST
Liver lesion 
Grade
n = FAST false 
negative (n =)
%-FAST false 
negative
Sensitivity of 
FAST
I 26 9 34.6% 65.4% I 27 12 44.4% 55.6%
II 26 6 23.1% 76.9% II 30 6 20.0% 80.0%
III 24 3 12.5% 87.5% III 20 2 10.0% 90.0%
IV 18 0 0.0% 100.0% IV 9 0 0.0% 100.0%
V 4 0 0.0% 100.0% V 1 0 0.0% 100.0%
I-V 98 18 18.4% 81.6% I-V 87 20 23.0% 77.0%
FAST: Focused Assessment with Sonography for TraumaBMC Medical Imaging 2009, 9:3 http://www.biomedcentral.com/1471-2342/9/3
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lesions in 1 of every 5 patients with confirmed spleen or
liver injury. On closer examination, it also shows that
higher grade lesions were significantly more likely to be
identified by FAST than lower grade lesions. This disparity
in sensitivity is nicely shown in Table 1. The sensitivity of
FAST in grade IV and V splenic or liver lesions was 100%.
Hence, FAST is an expedient but rough tool for the pri-
mary assessment of hemodynamically unstable, polytrau-
matized patients with grade IV and V lesions. In this
situation, the attendant surgeon should consider an
immediate laparotomy without further CT scan. However,
the majority of patients, even those with high grade
lesions, respond to fluid replacement therapy and in set-
tings with immediate access to a CT scanner, the role of
FAST should be reconsidered.
With an exceptional likelihood ratio of a positive result
(160.2) FAST is an excellent test when positive. However,
the inadequate likelihood ratio of a negative test (0.2)
emphasizes the risk to miss intra-abdominal injuries.
According to the literature, 11–34% of patients with even
high grade spleen and liver injury show no evidence of
hemoperitoneum and therefore may appear FAST nega-
tive [4,24]. Morbid obesity or severe subcutaneous
emphysema can increase the rate of FAST-false-negative
results. An important disadvantage of sonography is the
poor assessment of the retroperitoneal space and the
unreliable detection of free intraperitoneal air [1]. In our
FAST-false-negative group, this resulted in initially undi-
agnosed renal and suprarenal injuries and in one patient
to an emergency laparotomy due to an unrecognised
colon perforation. Incidental CT findings in polytrauma-
tized patients vary in their surgical importance, but must
be expected in up to 17% of cases and are typically located
in the abdomen [25,26]. Pathological findings in the pel-
vis or chest x-ray seem to be superior predictors for a pos-
itive abdominal CT scan in blunt trauma patients [27].
The representative injury pattern in the FAST-false-nega-
tive patients in our series included severe thoracic injury
in 56%, severe acute traumatic brain injury in 18%, and
Table 2: Mechanism of injury in FAST-false-negative patients
Mechanism of injury in the "FAST-false-negative" patients n %
Car accident (High velocity; low velocity with compression or crushing injury; car ejection injury) 15 33%
Motorcycle accident 10 22%
Fall of ≥ 2.5 m 92 0 %
Bicycle accident 71 7 %
Skiing-/snowboarding accident 24 %
Stab wound 12 %
Unknown 12 %
Total 45 100%
FAST: Focused Assessment with Sonography for Trauma
Table 3: ISS of FAST-false-negative and FAST-positive patients in relation to the injured organ
Injured organ(s) Median ISS of the FAST-false-negative patients
(n = 45)
Median ISS of the FAST-positive patients
(n = 181)
p-value*
Spleen (n = 98) 14.0 (SD ± 6.7)
(n = 18)
16.0 (SD ± 9.0)
(n = 80)
0.425
Liver (n = 87) 14.0 (SD ± 9.4)
(n = 20)
17.1 (SD ± 9.0)
(n = 67)
0.196
Spleen and Liver
(n = 41)
30.3 (SD ± 9.6)
(n = 7)
24.3 (SD ± 7.8)
(n = 34)
0.213
*Mann-Whitney Test
FAST: Focused Assessment with Sonography for Trauma
ISS: Injury severity scoreBMC Medical Imaging 2009, 9:3 http://www.biomedcentral.com/1471-2342/9/3
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unstable pelvic fractures in 11% of cases. Hence, the
majority of our FAST-false-negative patients presented
with an indication for an abdominal CT scan.
The mechanism of injury alone doesn't seem to be a pre-
dictive factor for a positive abdominal CT scan too
[27,28]. However, based on the data obtained, we advo-
cate that every patient involved in high velocity traffic or
crush accident should be considered a candidate for an
additional CT scan.
Of note, 2 patients with grade II splenic lesions and nega-
tive initial FAST required a haemostatic splenorrhaphy
and a splenectomy due to delayed haemorrhage (on days
1 and 11, respectively, after trauma). From the clinical
point of view, it is crucial to thoroughly detect all abdom-
inal injuries early. Even low grade lesions can be the
source of relevant (typically delayed) bleeding [29,30].
Currently, the initial CT diagnostic workup is considered
the gold-standard for the systematic evaluation of the pol-
ytraumatized patient [10-13]. The overall sensitivity of the
CT scan is >95% for intra- and retroperitoneal solid organ
lesions after trauma [12,31]. Typically, in high-grade
hepatic and splenic lesions, active haemorrhage and the
development of traumatic pseudoaneurysms is observed
[29,32-34]. Only the initial CT scan can precisely deter-
mine the extent and pattern of parenchymal and vascular
injury, and allows for an individual decision for early sur-
gical or endovascular repair when appropriate [33]. A
repetitive CT assessment of high grade parenchymal inju-
ries permits successful non-operative management of
blunt and even selected penetrating injuries in the major-
ity of cases [35,36].
Conclusion
FAST is an excellent test when positive. However, the inad-
equate likelihood ratio of a negative test (0.2) emphasizes
the risk to miss intra-abdominal injuries, which has led to
a significant underestimation of the injury pattern. High
grade lesions can be detected reliably by FAST, but only a
CT scan can determine the extent and pattern of parenchy-
mal and vascular injury, and therefore allow for individu-
ally tailored and often non-operative therapeutic
management. Hence, in hemodynamically stable patients
with abdominal trauma, an early CT scan should be con-
sidered, and one must be aware of the potential shortcom-
ings of a so-called "negative FAST".
Limitations
The major limitations of this study are its retrospective
design and potential for selection bias. The diagnostic
capability of ultrasonography depends on the skill and
experience of the examiners. Furthermore, with only a few
patients with grade IV and V splenic and liver injuries
included in this series, our conclusions are cautious.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
BS coordinated the statistical analysis, interpreted the
results and drafted the manuscript. JK collected the radio-
logical data and performed the statistical analysis. DI par-
ticipated in the interpretation of data and draft of the
manuscript. MS collected the clinical data and performed
the statistical analysis. RK and ML revised the manuscript
critically for radiological and emergency medicine con-
tents. DC gave final approval of the version to be pub-
lished. AK conceived, designed and coordinated the study.
HZ gave final approval of the version to be published.
References
1. Lindner T, Bail HJ, Manegold S, Stockle U, Haas NP: [Shock trauma
room diagnosis: initial diagnosis after blunt abdominal
trauma. A review of the literature].  Unfallchirurg 2004,
107(10):892-902.
2. Advanced Trauma Live Support for Doctors ATLS. Student
Course Manual.  4th Impression 2002 edn 1997.
3. Stengel D, Bauwens K, Sehouli J, Porzsolt F, Rademacher G, Mutze S,
Ekkernkamp A: Systematic review and meta-analysis of emer-
gency ultrasonography for blunt abdominal trauma.  Br J Surg
2001, 88(7):901-912.
4. Shanmuganathan K, Mirvis SE, Sherbourne CD, Chiu WC, Rodriguez
A: Hemoperitoneum as the sole indicator of abdominal vis-
ceral injuries: a potential limitation of screening abdominal
US for trauma.  Radiology 1999, 212(2):423-430.
5. Kirkpatrick AW, Sirois M, Laupland KB, Goldstein L, Brown DR,
Simons RK, Dulchavsky S, Boulanger BR: Prospective evaluation
of hand-held focused abdominal sonography for trauma
(FAST) in blunt abdominal trauma.  Can J Surg 2005,
48(6):453-460.
6. Miller MT, Pasquale MD, Bromberg WJ, Wasser TE, Cox J: Not so
FAST.  J Trauma 2003, 54(1):52-59.
7. Malhotra AK, Fabian TC, Croce MA, Gavin TJ, Kudsk KA, Minard G,
Pritchard FE: Blunt hepatic injury: a paradigm shift from oper-
ative to nonoperative management in the 1990s.  Ann Surg
2000, 231(6):804-813.
8. Croce MA, Fabian TC, Menke PG, Waddle-Smith L, Minard G, Kudsk
KA, Patton JH Jr, Schurr MJ, Pritchard FE: Nonoperative manage-
ment of blunt hepatic trauma is the treatment of choice for
hemodynamically stable patients. Results of a prospective
trial.  Ann Surg 1995, 221(6):744-753.
9. Hurtuk M, Reed RL 2nd, Esposito TJ, Davis KA, Luchette FA:
Trauma surgeons practice what they preach: The NTDB
story on solid organ injury management.  J Trauma 2006,
61(2):243-254. discussion 254–245
10. Federle MP: Computed tomography of blunt abdominal
trauma.  Radiol Clin North Am 1983, 21(3):461-475.
11. Federle MP, Griffiths B, Minagi H, Jeffrey RB Jr: Splenic trauma:
evaluation with CT.  Radiology 1987, 162(1 Pt 2):69-71.
12. Becker CD, Mentha G, Terrier F: Blunt abdominal trauma in
adults: role of CT in the diagnosis and management of vis-
ceral injuries. Part 1: liver and spleen.  Eur Radiol 1998,
8(4):553-562.
13. Mirvis SE, Shanmuganathan K: Trauma radiology: part I. Compu-
terized tomographic imaging of abdominal trauma.  J Intensive
Care Med 1994, 9(3):151-163.
14. Nunez DB Jr, Ledbetter MS, Farrell L: Dedicated CT scanner in an
emergency department: quantification of factors that con-
tribute to lack of use.  AJR Am J Roentgenol 2002, 179(4):859-862.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Medical Imaging 2009, 9:3 http://www.biomedcentral.com/1471-2342/9/3
Page 6 of 6
(page number not for citation purposes)
15. Heyer CM, Rduch GJ, Wick M, Bauer TT, Muhr G, Nicolas V: [Eval-
uation of multiple trauma victims with 16-row multidetector
CT (MDCT): a time analysis].  Rofo 2005, 177(12):1677-1682.
16. Hoppe H, Vock P, Bonel HM, Ozdoba C, Gralla J: A novel multiple-
trauma CT-scanning protocol using patient repositioning.
Emerg Radiol 2006, 13(3):123-128.
17. Resources for optimal care of the injured patient: an update.
Task Force of the Committee on Trauma, American Col-
lege of Surgeons.  Bull Am Coll Surg 1990, 75(9):20-29.
18. Baker SP, O'Neill B, Haddon W Jr, Long WB: The injury severity
score: a method for describing patients with multiple injuries
and evaluating emergency care.  J Trauma 1974, 14(3):187-196.
19. Rating the severity of tissue damage. I. The abbreviated
scale.  Jama 1971, 215(2):277-280.
20. Moore EE, Cogbill TH, Jurkovich GJ, Shackford SR, Malangoni MA,
Champion HR: Organ injury scaling: spleen and liver (1994
revision).  J Trauma 1995, 38(3):323-324.
21. Moore EE, Shackford SR, Pachter HL, McAninch JW, Browner BD,
Champion HR, Flint LM, Gennarelli TA, Malangoni MA, Ramenofsky
ML, et al.: Organ injury scaling: spleen, liver, and kidney.  J
Trauma 1989, 29(12):1664-1666.
22. Mirvis SE, Whitley NO, Gens DR: Blunt splenic trauma in adults:
CT-based classification and correlation with prognosis and
treatment.  Radiology 1989, 171(1):33-39.
23. Mirvis SE, Whitley NO, Vainwright JR, Gens DR: Blunt hepatic
trauma in adults: CT-based classification and correlation
with prognosis and treatment.  Radiology 1989, 171(1):27-32.
24. Ochsner MG, Knudson MM, Pachter HL, Hoyt DB, Cogbill TH,
McAuley CE, Davis FE, Rogers S, Guth A, Garcia J, et al.: Significance
of minimal or no intraperitoneal fluid visible on CT scan
associated with blunt liver and splenic injuries: a multicenter
analysis.  J Trauma 2000, 49(3):505-510.
25. Paluska TR, Sise MJ, Sack DI, Sise CB, Egan MC, Biondi M: Incidental
CT findings in trauma patients: incidence and implications
for care of the injured.  J Trauma 2007, 62(1):157-161.
26. Schnuriger B, Inderbitzin D, Schafer M, Kickuth R, Exadaktylos A,
Candinas D: Concomitant injuries are an important determi-
nant of outcome of high-grade blunt hepatic trauma.  Br J Surg
2009, 96(1):104-110.
27. Beck D, Marley R, Salvator A, Muakkassa F: Prospective study of
the clinical predictors of a positive abdominal computed
tomography in blunt trauma patients.  J Trauma 2004,
57(2):296-300.
28. Fang JF, Wong YC, Lin BC, Hsu YP, Chen MF: The CT risk factors
for the need of operative treatment in initially hemodynam-
ically stable patients after blunt hepatic trauma.  J Trauma
2006, 61(3):547-553. discussion 553–544
29. Gamblin TC, Wall CE Jr, Royer GM, Dalton ML, Ashley DW:
Delayed splenic rupture: case reports and review of the liter-
ature.  J Trauma 2005, 59(5):1231-1234.
30. Farhat GA, Abdu RA, Vanek VW: Delayed splenic rupture: real
or imaginary?  Am Surg 1992, 58(6):340-345.
31. Liu M, Lee CH, P'Eng FK: Prospective comparison of diagnostic
peritoneal lavage, computed tomographic scanning, and
ultrasonography for the diagnosis of blunt abdominal
trauma.  J Trauma 1993, 35(2):267-270.
32. Goffette PP, Laterre PF: Traumatic injuries: imaging and inter-
vention in post-traumatic complications (delayed interven-
tion).  Eur Radiol 2002, 12(5):994-1021.
33. Stein DM, Scalea TM: Nonoperative management of spleen and
liver injuries.  J Intensive Care Med 2006, 21(5):296-304.
34. Lerut J, Vauthey N, Triller J, Gertsch P, Schweizer W: Intrahepatic
arterioportal fistula following conservative treatment of a
traumatic liver rupture: case report.  J Trauma 1992,
33(5):760-764.
35. Gavant ML, Schurr M, Flick PA, Croce MA, Fabian TC, Gold RE: Pre-
dicting clinical outcome of nonsurgical management of blunt
splenic injury: using CT to reveal abnormalities of splenic
vasculature.  AJR Am J Roentgenol 1997, 168(1):207-212.
36. Demetriades D, Hadjizacharia P, Constantinou C, Brown C, Inaba K,
Rhee P, Salim A: Selective nonoperative management of pene-
trating abdominal solid organ injuries.  Ann Surg 2006,
244(4):620-628.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2342/9/3/prepub